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ABSTRACT 
 
 
The study of manufacturing was very important in order to carried out this project 
to ensure that student understand on what are needs to do. This project is about designing 
and fabricating the Recycle Bin Tin Can Crusher to helps people easy to crush the tin and 
bring anywhere. This project involves the process of designing the crusher using 
considering forces and ergonomic factor for people to use. After the design has complete, 
it was transformed to its real product where the design is used for guideline. These 
projects also require ensuring the safety for indeed of publishing. Methods and process 
involve in this project for instance joining using bending, welding, drilling, and cutting 
process. This project is mainly about generating a new concept of tin can crusher that 
would make easier to bring anywhere and easier to crush the tin. After all process had 
been done, this crusher may help us to understand the fabrication and designing process 
that involve in this project. 
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ASBTRAK 
 
 
Pembelajaran mengenai pembuatan adalah penting untuk menjalankan projek ini 
bagi memastikan pelajar memahami tentang perkara yang perlu dilakukan. Projek ini 
adalah mengenai merekabentuk dan membuat Alat Pengemek Tin Kitar Semula bagi 
memberi kemudahan kepada pengguna untuk membawa kemana-mana sahaja dan mudah 
mengemekkan tin. Projek ini melibatkan proses mereka pengemek tersebut berdasarkan 
daya dan ergonomik bagi memudahkan pengguna untuk menngunakannya. Selepas 
proses ini siap, pengemek tersebut dihasilkan berdasarkan reka bentuk yang telah dibuat. 
Projek ini juga melibatkan cirri-ciri keselamatan bagi pengguna untuk tujuan pemasaran. 
Kaedah dan proses yang terlibat dalam projek ini bagi penyambungan segera 
menggunakan proses melipat, menebuk, kimpalan dan memotong. Projek ini sebenarnya 
melibatkan proses menjana konsep baru dalam menghasilkan pengemek tin kitar semula 
dan memudahkan untuk mengemekkan tin serta mudah dibawa kemana-mana. Selepas 
semua projek ini siap, pengemek ina akan membantu kita tentang pemahaman proses 
merekabentuk dan penghasilan yang terlibat dalam projek ini. 
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CHAPTER 1 
 
 
INTRODUCTION 
 
 
The sole purpose of this project is to understand the fundamental knowledge of 
design and mechanism by using fulcrum system and a simple mechanism property. 
 
A mechanical tin can crusher is basically one of the most aid able machines. It 
helps to reduce the pollute environment of this world. Thus helps create a better place to 
live in. apart from that, this tin can crusher can actually be the future mode of recycles 
apart from the recycle bins. It can be placed every where, in the park, houses, even in 
cars. Using a similar type of a design from the diagram below, but with the added a bin 
bellow the tin can crusher concept of recycling can be apply. 
 
Therefore, as a student of mechanical engineering of University Malaysia 
Pahang, this project interest and expose me the field of mechanism and design 
engineering. To design the mechanical part of a tin can crusher and to fabricate the 
mechanical part of the system is the step to learn mechanical engineering. 
 
 
1.1 Project Synopsis 
 
 In this project, development of a recycle bin tin can crusher so the tin can might 
crush as flat and look as symmetrically as possible and inserted the bin. The designs are 
an environment friendly and use simple mechanism properties such as fulcrum system. 
The design is done so that the knowledge of designing, mechanism and forces. 
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1.2 Objective 
 
і) To develop of a recycle bin tin can crusher. 
іі)  To fabricate recycle bin tin can crusher low cost and time consuming. 
 
 
1.3 Scope of Work 
 
і) Literature review on the knowledge of mechanism design 
іі) To design the mechanical part of a tin can crusher using CAD software Solid 
Work. 
ііі) Develop the model tin can crusher using bending process, welding process, 
drilling process and cutting process. 
іv) Fabricate the model tin can crusher using welding skill and machining. 
 
 
1.4 Problem Statement 
 
When people footstep the tin after finishes their drink, the tin always not look 
symmetrically flat and it look messy. This condition sometime makes tin produce the 
sharp adage will harm or injured the people. 
 
 Furthermore, people always throw the can anywhere. These conditions makes 
pollution for this environment, become bad surrounding and separate the ditches.   
 
 So this design is use to crush the can as flat as possible and try to reduce time, 
cost consuming and the sharp edge also have bin bellow the crusher. 
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1.4 Project Planning 
 
To start of this project, a meeting with supervisor in the first week is done to 
manage the schedule of weekly meetings. The purpose is to inform the supervisor on the 
progress of the project and guided by the supervisor to solve difficulty. 
 
Briefing based on the introduction and next task of the project is given by 
supervisor. Make research of literature review with the means of the internet, books, 
available published articles and materials that is related to the title. 
 
Designing phase start of by sketching few model models using manual sketch on 
A4 papers. Do it comparison for choose the best concept. Software applications are 
downloaded from internet to design the model based on the sketches. Software Solid 
Work helps to draw the better dimension. 
 
The preparation of mid-presentation of the project is next. Before presenting, the 
supervisor will see through the slide presentations and comment on corrections to be 
made. Then, presentation on the knowledge attained and instilled in the design phase is 
presented to a panel of three judges. 
 
Following up, is the fabrication of make some method for this project. Choose 
the material, make some list for the material and dimension. Do it planning of 
fabrication process for this project. 
 
After that, start the fabrication process. It would take seven weeks to get this 
design and fabrication process alteration done. Make some analysis and testing for the 
project. Do it correction for error this project. Finish the fabrication process with 
painting process. 
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After that, the final report writing and final presentation will be the last task to be 
accomplished. The supervisor will review the final presentation and revise mistakes to 
be amended. The final presentation then again will be presented to three panels. A draft 
report would then be submitted to the supervisor to be point out the flaws. Corrections 
are done and the real final report is handed over as a completion of the final year project. 
 
 
1.5 Gantt Chart 
 
Table 1: Gantt chart 
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CHAPTER 2 
 
LITERATURE REVIEW 
 
The title development of recycle bin tin can crusher requires an amount of good 
understanding on the knowledge of the science. Therefore, executing a research is 
necessary to obtain all the information available and related to the topic. The 
information or literature reviews obtained are essentially valuable to assist in the 
construction and specification of this final year project. With this grounds established, 
the project can proceed with guidance and assertiveness in achieving the target mark. 
 
 
 
 
 
 
 
 
  
6 
 
2.1 Terminology 
Can recycling is a very important part of any family and community recycling 
program. Aluminum recycling is one of the easiest things you can do to help the 
environment. Recycling of can began long ago and started to become common place 
back in the early 1970s.  
Can is 100% renewable. This means that the can you take to your local recycling 
center today becomes a new aluminum can. There are no waste products in the process 
of making aluminum a 100% renewable resource and one of the best things you can 
recycle. You might be surprised to know that within 60 days an aluminum can is able to 
go from your recycling center and become a brand new can to be used by consumers. 
Recycle bin tin can crusher use to crush tin can. Tin can crusher will help 
community to crush the tins. Crusher also can less the using of force and avoids causing 
injury. This Crusher will clipped the plate above and below of the tin. Then, the tin will 
be pressed by the plate till the sufficient force was imposed and lastly the tin crush. 
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2.2 Types of Tin Can Crusher 
 
                                                    
 
                                     
 
Figure 2.1: Several tin can crusher 
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2.3  Crusher  
A crusher is a machine designed to reduce large solid material objects into a 
smaller volume, or smaller pieces. Crushers may be used to reduce the size, or change 
the form, of waste materials so they can be more easily disposed of or recycled, or to 
reduce the size of a solid mix of raw materials (as in rock ore), so that pieces of different 
composition can be differentiated.  
Crushing is the process of transferring a force amplified by mechanical 
advantage through a material made of molecules that bond together more strongly, and 
resist deformation more, than those in the material being crushed do. Crushing devices 
hold material between two parallel or tangent solid surfaces, and apply sufficient force 
to bring the surfaces together to generate enough energy within the material being 
crushed so that its molecules separate from (fracturing), or change alignment in relation 
to (deformation), each other.  
The earliest crushers were hand-held stones, where the weight of the stone 
provided a boost to muscle power, used against a stone anvil. Querns and mortars are 
types of these crushing devices. 
 
2.4  Types of Crusher 
 The most common types of crusher these days are basically used for help people. 
The design of these types enable them to crush follow the types of crusher and then 
crush as look as possible or destroy. These crusher types are jaw crusher, gyratory 
crusher and impact crusher. 
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2.4.1 Jaw Crusher 
A jaw or toggle crusher consists of a set of vertical jaws, one jaw being fixed and 
the other being moved back and forth relative to it by a cam or pitman mechanism. The 
jaws are farther apart at the top than at the bottom, forming a tapered chute so that the 
material is crushed progressively smaller and smaller as it travels downward until it is 
small enough to escape from the bottom opening.  
The movement of the jaw can be quite small, since complete crushing is not 
performed in one stroke. The inertia required to crush the material is provided by a 
weighted flywheel that moves a shaft creating an eccentric motion that causes the 
closing of the gap. 
Single and double toggle jaw crushers are constructed of heavy duty fabricated 
plate frames with reinforcing ribs throughout. The crusher’s components are of high 
strength design to accept high horsepower draw. Manganese steel is used for both fixed 
and movable jaw faces. Heavy flywheels allow crushing peaks on tough materials. 
Double Toggle jaw crushers may feature hydraulic toggle adjusting mechanisms. 
 
Figure 2.2: Jaw crusher 
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2.4.2 Gyratory Crusher 
A gyratory crusher is similar in basic concept to a jaw crusher, consisting of a 
concave surface and a conical head; both surfaces are typically lined with manganese 
steel surfaces. The inner cone has a slight circular movement, but does not rotate; the 
movement is generated by an eccentric arrangement.  
As with the jaw crusher, material travels downward between the two surfaces 
being progressively crushed until it is small enough to fall out through the gap between 
the two surfaces. As an example, a Fuller-Traylor gyratory crusher features throughputs 
to 12,000 TPH with installed powers to 1,300 HP. 
 
Figure 2.3: Gyratory crusher 
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2.4.3 Impact Crushers 
Impact crushers involve the use of impact rather than pressure to crush material. 
The material is contained within a cage, with openings on the bottom, end, or side of the 
desired size to allow pulverized material to escape. This type of crusher is usually used 
with soft and non-abrasive material such as coal, seeds, limestone, gypsum or soft 
metallic ores. 
 
Figure 2.4: Impact crusher 
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CHAPTER 3 
 
 
METHODOLOGY 
 
 
 In designing and fabricating this tin can crusher, a flow of methods had to be 
used the design and crusher the tin. First of all, a process planning had to be charted out. 
This acts as a guideline to be followed so that, the final model meets the requirement and 
time could be managed. This would determine the efficiency of the project to be done. 
Regulating and analyzing these steps are very important as each of it has its own criteria 
to be followed.  
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3.1 Flow Chart 
 
 
Figure 3.1: Flow chart diagram 
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 The flow chart starts with the introduction. Here, the introduction is first plan to 
start the project. The supervisor request for understanding of the project and make some 
research about the project title. Student makes project synopsis, objective, and scope of 
work, problem statement and planning. 
  
 Once the introduction is done, the supervisor request for the understanding of the 
project. Thus, literature review on the title is done thoroughly covering all the aspect of 
the project. The medium for this research are via internet and books. Essential 
information related to the project is gathered for referencing. 
 
In conceptualization, few designs are done using the sketching which is then 
saved to be reviewed. Sketch four concepts suitable for the project with a 3-dimensional 
and understanding. The sketching is first step for designer used of the time. 
 
 The designs and concepts are than reviewed and recalculated to fit the best 
dimensions and performance of recycle bin tin can crusher. After four design sketched, 
design consideration have been made and one design have been chosen. 
 
 The selected design sketched is then transfer to solid modeling and drawing 
using solid work application. Software is used because it gives a better dimension of 
recycle bin tin can crusher compared to manual draw and is much easier to use. 
However, the drawing using software is just a guideline to be followed to improve the 
recycle bin tin can crusher. 
 
 After draw is done, the project proceeds to next step that is fabrication process. 
The finished drawing and sketching is used as a reference by following the measurement 
and the type of material needed. The fabrication process that involved is cutting, 
welding, drilling, bending and other. After every process was finish, the parts are check 
to make sure that the output of the process obeys the product requirement. 
 
  
15 
 If all the parts had been processed, the parts are joined together to produce full-
scale recycle bin tin can crusher. Here come the analysis processes. The recycle bin tin 
can crusher will be test to see if it fulfills the requirement such as easy to crusher the tin, 
easy to bring anywhere, strength and recycling. During the testing, if problem occur 
such as cant crusher the tin, the recycle bin tin can crusher will step back to previous 
process to fix back the problem. The recycle bin tin can crusher is expected to have an 
error that may cause the part to be redesigned again. The recycle tin can crusher is 
finished by doing some finishing process such as grinding and spraying. 
 
 After all parts had been joined together and analysis, the last phase of process 
that is result and discussion. In result and discussion, the draft report and the entire 
related article are gathered and hand over to the supervisor for error checking. 
 
For the conclusion, the finish product will be compare with the report to make 
sure that there is no mistake on both project and report. 
 
After the product and report had been approve by the supervisor, the report is 
rearrange and print out to submit at supervisor, the project coordinator and faculty of 
Mechanical Engineering. In this stage, the final presentation was also being prepared 
and waited to be present. 
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3.3 Drawing 
 
The drawings are diving into two categories, which are: 
• Sketching: all the ideals for tin can crusher fabrication are sketched on the paper 
to ensure that ideas selection can be made after the selected design choose. 
• Solid Works Application: The design or concept sketched is transfer to solid 
modeling and drawing using Solid Work Application. 
 
 
3.4 Sketching and Drawing Selection 
 
 From the existing ideas, only four sketching that had been chosen to be 
considered as the final ideas, which are: 
 
 
3.4.1 Concept 1 
 
This concept is using hand to crush the tin. The put inside the crusher, center of 
the crusher. The upper side will be pressed and crush the tin until it dent. The bottom 
side is the base for the crusher. 
 
 
 
Figure 3.2: Concept 1 
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3.4.2 Concept 2 
 
This concept is same for concept 1, but using the feet to crush the tin. The feet 
put the upper for the crusher to put the crusher.  
 
 
 
Figure 3.3: Concept 2 
 
 
3.3.2 Concept 3 
 
The third concept just presses the crush using the hand. The tin put inside the 
crush in lie down position. 
 
 
 
Figure 3.4: Concept 3 
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3.3.3 Concept 4 
 
This concept have pulley to crush the tin. The tin put at the bottom plate and the 
upper side down to crush the tin. The upper side down used the pulley.  
 
 
 
Figure 3.5: Concept 4 
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3.5 Concept Generation and evaluation 
 
Four concepts for tin can crusher were developed. These are evaluated against the 
datum of standard tin can crusher: 
 
Table 3.1: Matrix chart 
 
 
 
 From the concept of selection table, the advantages and disadvantages of the 
design can be outlined. Criteria or characteristic for the product to be fabrication are 
important thing to be consider, before fabrication process. Ten criteria are been chosen 
to be considered. According to the table, study of the concept selection shows that 
Concept 4 scores the highest value. As we can see on the figure in Concept 4, the tin can 
crusher more easy to crush the tin. 
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3.6 Computer Aided Design Drawing 
 
 After a design has been selected, the next step in designing process is 
dimensioning. The design is separated into part by part and the dimensioning process is 
firstly sketched on the paper. The dimensioning is base on relevant dimensions and also 
referring the existence cycle tin can crusher so that the design is fit into other part. 
 
 After dimensioning, the drawing of the design is drawn using Solid Works 
application; at this stage solid modeling method is used. Part by part solid modeling 
create according to the dimension done before, after all part create, the 3d model is 
assemble with each other base on the design. 
 
 
 
Figure 3.6: Overall view of the design 
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3.7 Design Specification 
 
The concept 4 is the best design that can be evaluated. The table 3.3 is the detail 
product design specification of the concept 4: 
 
Table 3.2: Design specification 
 
PARTS MATERIAL TYPE SIZE(mm) QUANTITY 
 
1 
2 
3 
4 
5 
6 
7 
8 
9 
 
10 
11 
12 
13 
 
Mild Steel 
Mild Steel 
Mild Steel 
Mild Steel 
Mild Steel 
Mild Steel 
Mild Steel 
Mild Steel 
Mild Steel & 
Rubber 
Wood 
Wood 
Wood 
Wood 
 
Sheet Metal 
Sheet Metal 
Sheet Metal 
Sheet Metal 
Sheet Metal 
Square Hollow 
Steel Rod 
Bolt & Nut 
Wheel 
 
Plate Wood 
Plate Wood 
rectangular Wood 
rectangular Wood 
 
200 × 140 × 1 
140 × 110 × 2 
120 × 15 × 2 
260 × 15 × 2 
250 × 40 × 4 
200 × 30 × 30 
110 × Ø15 
Ø8 
- 
 
320 × 200 × 5 
380 × 200 × 5 
530 × 50 × 30 
360 × 50 × 30 
 
1 
2 
2 
2 
2 
1 
1 
8 
4 
 
1 
1 
2 
2 
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3.8 Fabrication Process 
 
After designing phase, fabrication processes take place. These processes are about 
using material selection and make the product base on the design and by followed the 
design dimension. Many methods can be used to fabricate a product, like welding, 
cutting, bending, grinding, drilling and many more methods. Fabrication process is a 
process to make only one product rather the manufacturing process was used at the 
whole system production. This way include part by fabrication until assembly to others 
component. 
 
 
3.8.1 Process Involve 
 
In order to make the design come reality, fabrication process needs to be done 
first. The fabrication process starts from dimensioning the raw material until I finish as a 
desire product. The processes that involve are: 
 
1)  Getting material 
Figure 3.7 introduces the material have in UMP mechanical laboratory. This rack 
have more types of steel like L- shape sheet, rectangular hollow steel, rectangular 
steel, and etc. 
 
 
 
Figure 3.7: Material 
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2)  Measuring and marking 
After get the material, the next step is measurement and making material like 
Figure 3.8. The equipment used in this process is measuring tape and maker pen. 
The scale is from solid work software and this scale is the true. 
 
 
 
Figure 3.8: Measurement and marking the material 
 
 
3)  Cutting material 
Figure 3.9 introduce the process cutting the material using shearing machine 
after measurement and marking process. 
 
 
 
Figure 3.9: Cutting the material 
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3)  Drilling 
Mark the position to drill using scraper before start drill. After that, start the 
drilling like Figure 3.10. 
 
 
 
Figure 3.10: Drilling process 
 
 
4)  Bending process 
After drilling process the sheet metal will undergoes process bending using 
bending machine to get true shape for the project. 
 
 
 
Figure 3.11: Process bending sheet metal 
